Abstract The bio-efficacy of Aloe vera leaf extract and bacterial insecticide, Bacillus sphaericus larvicidal activity was assessed against the first to fourth instars larvae of Aedes aegypti, under the laboratory conditions. The plant material was shade dried at room temperature and powdered coarsely. A. vera and B. sphaericus show varied degrees of larvicidal activity against various instars larvae of A. aegypti. The LC 50 of A. vera against the first to fourth instars larvae were 162. 74, 201.43, 253.30 . aegypti in all the tested concentrations than the individuals and clearly established that there is a substantial amount of synergist act. The present investigation clearly exhibits that both A. vera and B. sphaericus materials could serve as a potential larvicidal agent. Since, A. aegypti is a container breeder vector mosquito this user and eco-friendly and low-cost vector control strategy could be a viable solution to the existing dengue disease burden. Therefore, this study provides first report on the mosquito larvicidal activity the combined effect of A. vera leaf extract and B. sphaericus against as target species of A. aegypti.
Introduction

13
A recent estimate shows that more than 50 million people are 14 at risk of dengue virus exposure worldwide. Annually, there 15 are 2 million infections, 500,000 cases of dengue hemorrhagic 16 fever, and 12,000 deaths (Guha-Sapir and Schimme, 2005) .
Aedes aegypti is generally known as a vector for an arbo-virus 18 responsible for dengue fever, which is endemic to Southeast (Pancharoen et al., 27 2002).
28
A. aegypti is a cosmotropical species that proliferates in 29 water containers in and around houses. clude Aedes albopictus, an important vector in Southeast Asia 31 and that has spread to the Americas, western Africa and the 32 Mediterranean rim, Aedes mediovittatus in the Caribbean, 33 and Aedes polynesiensis and Aedes scutellaris in the western 34 Pacific region. A. aegypti breeds in many types of household 35 containers, such as water storage jars, drums, tanks, and plant 36 or flower containers (Muir and Kay, 1998; Honorio et al., 37 2003; Harrington et al., 2005; Murugan et al., 2011) . effective and low cost are extremely imperative (Piyarat 52 et al., 1974; Kalyanasundaram and Das, 1985) . anti-juvenile hormones activities (Singh and Bansal, 2003 67 protect themselves against herbivorous insects (Shaalan 68 et al., 2005; Preeti Sharma et al., 2009) .
69
Aloe vera is a perennial plant belonging to the family of 70 Liliaceae, of which there are about 360 species (Klein and 71 Penneys, 1988) . Taxonomists now refer to Aloe barbadensis 72 as A. vera (Coats and Ahola, 1979 (Reynolds and Dweck, 1999 (Meisch, 1990 (Kalfon et al., 1984 (Karunamoorthi and Ilango, 2010). 124 In this context, the purpose of the present investigation is to leum ether for 8 h using a Soxhlet apparatus (Vogel, 1978) . control. The control mortalities were corrected by using bott's formula (Abbott, 1925) . The LC 50 and LC 90 were calculated from toxicity data by using 203 probit analysis (Finney, 1971 Table 2 shows the results of larval mortality of A. aegypti 0.55 * Control-Nil mortality, LFL -lower fiducidal limit, UFL -upper fiducidal limit, x 2 -Chi-square value, df -degrees of freedom. Within a column means followed by the same letter(s) are not significantly different at 5% level by DMRT. Each value is five replicates. * Significant at P < 0.05 level. whereas it was increased to 89% at 100 ppm of A. ilicifolius 274 leaf extract treatment (Kovendan and Murugan, 2011 respectively (Rodeharoen and Mulla, 1991) . B. sphaericus, a 321 spore-forming, entamopathogenic bacterium, has been shown 322 to possess potent larvicidal activity against several species of 323 mosquito larvae (Davidson, 1983; Yousten and Wallis, 324 1987 (Nicolas et al., 1987) .
330
B. sphaericus showed a good control over A. stephensi 331 which may be due to the presence of Bin and mosquitocidal Control -nil mortality, LFL -lower fiducidal limit, UFL -upper fiducidal limit, v 2 -Chi-square value, df -degrees of freedom. Within a column means followed by the same letter(s) are not significantly different at 5% level by DMRT. Each value is five replicates. * Significant at P < 0.05 level. 
Q7
Mosquito larvicidal activity of Aloe vera (Family: Liliaceae) leaf extract and Bacillus sphaericustoxins (Mtxs). As a consequence of the specific toxicity to mos- respectively (Kovendan et al., 2012a Peng et al. (1999) . 
